[Principles of catecholamine therapy. 1. Characterization of clinically relevant sympathomimetics].
All involuntary innervated structures of the body are controlled by the sympathetic and parasympathetic nervous system. Adrenaline, noradrenaline and dopamine are endogenous catecholamines binding to adrenergic and dopaminergic receptors, respectively, to mediate their clinical effects. Adrenoceptors are classified as alpha 1, alpha 2, beta 1 and beta 2 subtypes which were even further subcharacterized the recent years. Adrenoceptors are membrane proteins interacting with the agonist and, thus, inducing G-protein mediated intracellular effects. Adrenaline induces an extensive increase of heart rate and stroke volume mediated by beta-adrenoceptors and significantly enhances peripheral vascular resistance by alpha-adrenoceptor stimulation, when administered beyond 0.1 microgram/kg.min. In contrast, the clinical effects of noradrenaline are predominantly characterized by alpha-adrenoceptor stimulation resulting in a less pronounced increase of heart rate. Dopamine, less potent on adrenoceptors, shows additional effects on renal as well as on splanchnic circulation mediated by dopaminergic receptors. Dobutamine, primarily acting on beta-adrenoceptors, results in positive inotropic effects without an increase in vascular resistance. Dopexamine, a synthetic catecholamine, induces vasodilation via beta 2-adrenoceptor stimulation and potentially increases splanchnic blood flow by additional effects on dopaminergic receptors. Isoproterenol, the classical beta-adrenoceptor agonist, mediates positive inotropic effects and causes a major increase in heart rate and a significant decrease of systemic vascular resistance. Independent on adrenoceptors, phosphodiesterase-III-inhibitors exert positive inotropic and vasodilating activity by an increase in intracellular cAMP concentration induced by inhibition of cAMP hydrolysis.